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Abstract of RU2 180938 

oil production. SUBSTANCE: invention deals with machining of face zone of well by mud grouted stratum sand 
and resin-paraffln bitumen particles. Process is carried out by simultaneous action of controlled acoustic irradiation 
and pulse alternating depression and repression on productive pool. Both forms of action, acoustic and 
hydrodynamic, are synchronized for control over intensity of acoustic irradiation depending on sign of 
hydrodynamic action. Maximum intensity goes in step with depression and minimum intensity coincides with 
repression. Gear for realization of process presents complex down-hole logging instrument incorporating excitation 
generator of acoustic radiators with system of suction radial ducts in body between them controlled by transmitter 
of hole hydrodynamic pressure. Radial ducts communicate with implosive chamber with the help of intake valve 
controlled by thermosoftening plastic material stopper and electric heater. EFFECT: increased efficiency of 
machining of face zone of well y mud grouted stratum sand and resin-paraffin-bitumen particles. 2 cl t 3 dwg 
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19) RU (11) 2180938 (13) C2 
(12) RUSSIAN FEDERATION PATENT SPECIFICATION 



The inventive apparatus comprises a housing 1, acoustic radiators 2, a piezoelectric 
transducer 3 for monitoring hydraulic pressure, a container with a generator and a control unit 4 
for controlling excitation of the acoustic radiators, a cable head 5, a borehole cable 6, an internal 
cavity 7 of the housing 1, radial channels 8, an adapter 9, an implosion chamber 10, an inlet 
valve 11, a sealed electric lead-in 12 with wires, an inlet 13 to the chamber, a thermoplastic 
retaining ring 14, a spiral electric heater 15, an annular support 16, a disc limiter 17, openings 18 
in the limiter, and a cavity 19 of the implosion chamber. The apparatus is shown in a cased 
wellbore 20 with perforation channels 21 in a productive formation 22 featuring acoustic 
vibrations 23 and a flow 24 of wellbore fluid. 

The inventive apparatus for treatment of a wellbore face zone operates as follows. 

The apparatus (Fig. 2) is suspended from the borehole cable 6 to be then run into a face zone 
of the cased wellbore 20 so that the acoustic radiators 2 get located opposite to the perforation 
channels 21 in the productive formation 22, whereupon the supply voltage is applied from the 
surface control console via one of conductors of the cable 6 to the generator and the control unit 
4 for controlling excitation of the acoustic radiators 2. After exposing the formation 22 to the 
acoustic vibrations 23 for as long as 20 to 30 minutes in the maximum intensity mode, the supply 
voltage is applied from the same control console via another conductor of the cable and through 
the sealed electric lead-in 12 with wires to the spiral electric heater 15 that is built in the 
thermoplastic retaining ring 14 bearing up against the annular support 16 in the inlet 13 to the 
implosion chamber 10 and securing the inlet valve 1 1 in the adapter 9. 

As soon as the electric heater 15 heats up the thermoplastic retaining ring 14 to its flow 
temperature, the ring gets deformed under the influence of pressure developed by the valve 1 1 so 
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that the latter passes therethrough (squeezes out under the influence of hydrostatic pressure P 0 in 
the wellbore) into the cavity 19 of the implosion chamber 10. Then, after the inlet 13 to the 
implosion chamber 10 (Fig. 3) gets open, the valve 1 1 moves within the cavity 19 downwards as 
far as the disc limiter 17 where it is retained by the latter, while the flow 24 of wellbore fluid 
rushes through the system of radial openings 8 and the internal cavity 7 in the housing 1 into the 
main cavity of the implosion chamber 10 (usually having a capacity of about 30 liters). In the 
process of filling up the empty implosion chamber (having an atmospheric pressure of air 
therein) with wellbore fluid, an underbalance pulse is created in the wellbore, with pressure 
being approximately 70% below the hydrostatic pressure P Q the formation is exposed to, which 
results in emerging an inflow of oil exposed to the acoustic vibrations, together with sedimentary 
particles, to the perforation channels 21 to be further combined therein with the flow of wellbore 
fluid and sucked through the radial openings 8 into the internal cavity 7. 

As this takes place, the intensity of acoustic exposure (see Fig. 1,6) during the overbalance 
periods (t 2 - 1 3 ), (t* - 1 5 ), (t 6 - 1 7 ), etc., is reduced down to the minimum value I min as required for 
getting back arched clogs and coalesced sedimentary particles in pore channels under way and 
turning them around, but being, at the same time, insufficient for returning them back from the 
formation face zone deep into the formation. 

In the periods of subsequent underbalance pulses alternating with overbalance pulses, the 
intensity of acoustic exposure is maintained also at the maximum level I max > but the sedimentary 
particles then continue to be carried away already into the wellbore sump. 

As a first approximation, such a mode of combined controllable acoustic-hydrodynamic 
effect is similar to a reversing-valve (pumping) effect that is favorable for the inflow of oil 
together with sedimentations from the formation into the wellbore, rather than for the backflow 
thereof deep into the formation, so that efficiency of cleaning the formation face zone of the 
sedimentary particles improves due to periodically "shaking up" (blowing-through) thereof by a 
reverse (overbalance) flow of oil back to the formation. 
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Filling of the chamber in the process of underbalance as well as the subsequent 
underbalance-overbalance process are monitored by the piezoelectric transducer 3 for monitoring 
hydraulic pressure. (The process as registered by the piezoelectric transducer is illustrated in 
Fig. 1). The electrical signal is sent by this piezoelectric transducer 3 for monitoring hydraulic 
pressure to the control unit, by means of which the excitation generator 4 is automatically 
shifted, during overbalance periods, to the minimum excitation power mode of the acoustic 
radiators 2. 

As soon as the treatment of the wellbore face zone is over, the apparatus is switched off and 
extracted to the surface, whereupon the wellbore is put in operation. If the productive formation 
is cleaned not sufficiently enough, as assessed in comparison with the anticipated discharge of 
the wellbore, the treatment thereof is to be repeated. 

The inventive method and apparatus, while possessing adequate reliability, simplicity of 
implementation and economical efficiency, ensure more efficient cleaning of the face zone of an 
operating wellbore, thus restoring its initial output in production of oil. 
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Aflpec jjih nepenHCKH: 452620, Pecny6juuca 

BauiKoprocTaH, r. Okth6pi>ckhh, yji. Teo<pH- 

3hkob, 5, kb.14, A.O.KocojianoBy 

(54) CnOCOB OBPABOTKH IB?H3ABOii- 

HOB 30HBI CKBAyKHHM H yCTPOHCT- 

BO flJIfl ErO OCymECTBJIEHHfl 

(57) H3o6peTeHHe othochtch k He<pTe,no6uBa- 

romen npoMwimiCHHOCTii h npeflHa3Ha^eHo ajia 

o6pa6oTKH npn3a6oiiHoft 30hm CKBaxirabi, 

SaKOJIbMaTHpOBaHHOH nJiaCTOBMM neCKOM H 

CMo^HCro-napacpnHo6nTyMHMMH yacTHu,aMH. 
Cnoco6 ocymecTBJiaiOT nyTeM oAHOspeMeHHoro 
B03flenCTBHfl peryjinpyeMHM aKycrimecKKM oS- 
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3 2 
jiyieHHeM h HMnyjibCHoft Hepe^jyiomefica ae- 
npeccnefi n penpeccneH Ha npoAyKTHBHWH 
luiacr. 06a BH^a B03fleiiCTBHii - akycrHHepKoe 

H OmpOAHHaMH^eCKOe - CMHXpOHH3HpOBaHM 

jpra ynpaBJieHHH hhtchchbhoctbio aKyCTiniecKp- 
ro ofijiyneHHfi b 3aBHCHMocrH ot aeaica 
niApoAHHaMH^ecKoro bo3ACHCTBHS. MaxcuMajiB- 

HaSE HHTeHCHBHOCTb IIpH JjenpeCCHH H MHHB- 

MaJibHaa - npn penpeccnH. Yctpohctbo npea- 
craBjiser co6dn KOMiuieKCHbrii CKBa^nHHwii 
npafSop, BKjnOMaiomH^ ynpaBjtfleMMM flaT^HKOM 
ck b a acHHHoro nmpQUHHaMHMecKoro AaBjieHKfl 



reHepatop B036y;KAeHaa ai^cTOTeckHx H3;iy«ia- 
Tejien c cHCreMpfi BcacMBaiomHx paAHajn>Hiix 
KSHajiOB b KOpnyce Mexfly' hsmb, Pa^HajcbHBie 
KaHajiM coo6n^K>xcfl c HMiiJio3HOHH6ii KaMcpon 
Mepe3 BnycKHoii mianaH, yiipaBJiaeMfciH tcpmch 
njiacTmecKHM crorippoM c npMoiip>ip areierpa- 
HarpesaTeJifl. noBHmaerci* 3<JxJ)eKTHBHocTb 06- 
pa6oncH npH3a6otofi 3ohh coaxHHN, 3a- 
KOJiBMarapoBaHHoii mi a ctobhm iicckom h cmo- 
jiHCTO-napa^HHodHTyMHbiMn Macnina mh » 2 en. 

<twibl, 3 HJI* 
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M3o6peTeHne othochxch k Het|>xeAo6biBaK>- 
men npoMbiuiJieHHOCTH k Moacex 6biTb wcno^b- 
30BaHo npM o6pa6oTKe npH3a6ofiHOH bohh 

CKBa?KHHbI, 3aKOJIbMaTHpOBaHHOH IUiaCTOBMM 

necKOM h cmojihcto - napac|)HHo 6nxy mhhmh na- 
cnmaMH. 

MaBecreH cnoco6 aKycriniecKoro bosaghct- 
bh3 Ha npH3a6oHHyM 30Hy ckb^xhhw, bkjho- 
qaionniH onepain™ KOHxpojm aMiuiHxyAH 
H3^yMaeMHx aKycTH^ecKHx xojiefiaHHft b npo- 
nyKTHBHwe ruiacrw c noMOinbio nbe30AaxMHKa 
rHApaBJiHuecicoro flaBJieHH^, ycxaHOBJieHHoro 
b6jih3h aKycTH^ecKoro H3jiyiiaTejix, h nocjie- 
ayiomyio HacrrpofiKy ^acroTbi koji c6 uhmh , npH 
KoropoH AOCTHraercH MaKCHMajihHaa aMiuiHTy^a 
nsjiyH&wa '{naxeHT P<D ISfe 2053604, mi. E 21 
B 43/25, 1995]. 

Pi 3 b e cth bi h cnocoS o6ecneHHBaeT Han6o;iee 
onTHMajibHBifi pe>KHM pa6oxw aKycTH^ecKHx 
H3Jiy*iaTejieH Ha ^acroTe paAHaJibHoro pe30HaH- 

Ca CKBaJKHHbl. O^HaKO 3(J)4>eKTHBHOCTb HpHMe- 

H6HH5I flaHHoro cnoco6a AJra omwctkh 

IIpH3a6oilHOH 30HBI CKBaiKHHbl HCBCJIHKa, xaic 

k3k He npeAycMaxpwsaex co3AaiiHe b CKsaacuHe 
AenpeccHM Ha HeiJroiHOH itnacr, hco6xoahmoh 
AJia BbiHOca H3 Hero KOJibMaTHpyiomHx ^acxHu. 

Han6o,nee 6jih3khm k npeAJiaraeMOMy no 
TexHHHecKOH cymHocrH 5iBJiflercH cnoco6 o6pa- 

60TKH npH3a60HH0H 30HBI CKBa^KHHM H yCXpOH- 

ctbo AJtfl ero ocymecxsjiemiH, BKjno^aromHH 
AOCTaBKy b HHxepsaji npoAyKTHBHOro miacxa 
AenpeccHOHHoii (hmiljio3hohhoh) KaMepBi c 

nHpOTeXHHUeCKHM 3ap«AOM H ACTOHaTOpOM 

[naTeHT PO No 2072423, mi. E 21 B 43/25, 
1996 1 

AaHHbiH cnoco6 h ycxpoHcxBo oSecne^HBa- 
k)t 3a c*iex c^nraHHH nHpoTexHH^ecKoro 
3ap«Aa pacmiaBJieHHe cMOJiHcxo-napa<t)HHo6H- 

TyMHEIX HaCTHH B npH3a6oHHOH 30He CKBa^KHHBI 

h nocneAyio^HH o6jierneHHbiH bhhoc hx h3 
n/iacTa b cKBaacHHy iiotokom imacxOBoro 

4)/IIOMAa, Bbl3BaHHOrO ACnpeCCHOHHOH (hmiuio- 

3hohhoh) KaMepoH, oTKpbiBacMOH noaie cropa- 
hhh nHpoTexHHMecKoro 3ap^Aa ynpasjuieMbiM 
TepMonjiacTHHHBJM KnanaHOM. 

3tot cnoco6 n yCTpoifccxBo co*iexaK>x 
noo^iepeAHoe B03Ae#CTBne TemiOBoro nojra h 
HMnyjibCHOH aenpeccHH Ha miacx, co3flaBaeMoii 

HMIUI03HOHHOH K3MCpOH , OAHaKO acJxfreKXHB- 
HOCTb OMHCTKH npH3a60HHOH 30HbI CKBBJKHHbl 

ot KOJibMarapyiomHX 'lacxnu, ocraeTCH hcao- 
CTaTOHHO BbicoKoft H3-3a 3aKynopHBaioin,ero, 
Tax Ha3biBaeMoro apOHHoro 3(t>4)eKTa APymx 
He iuiaB^mnxcH KOJibMaxHpyioinHX nacTHH, - 
3epen ruiacTOBoro necKa b cy^eHHsx nopOBtix 
KaHaJioB npH hx abhjkchhh H3 ruiacxa b 
CKBa^cHHy. 



3J,e^bio npeAJiaraeMoro h 3o6p ctchhh hbjim- 
eTCfl noBbimeHHe ac^eKTHBHoCTH o6pa6oTKH 

npH3a60HHOH 3OHBI CKBa^CHHbl, 3aKOjn>MaTHpo- 
BaHHOH nJiaCTOBblM necKOM H TBepAHMH 

CMojiHcro-napa4)HHo6HTyMHbiMH MacTHn,a MH, 

3to AOCTHraercH xeM, mto b BbnneynOMH- 
HyTOM cnocoSe o6pa6oTKH npH3 a 6 ohhom 30HB1 

CKBaJKHHM, BKJOOMaiOmeH C03A^HH6 B 30He 

o6pa6oTKH HMnyjiBCHoifc A^npeccmi Ha miacr, 
AonojiHHTCJibHO co3AaK)T aKyCTHMCCKHe KO^e6a- 
hhh rjisl aKycTH^ecKoro o6;ry i teHHs njiacra, a 
noc/ie npeABapHTejibHOro aKycrmecKoro o6jiy- 
^eHHfl ruiacra nocjieAyioiAyio ero o6pa6oTKy 
BeAyT npn HMnyjibCHOH AenpeccHH, ^epeAyio- 
menCH c penpeccaen, npn stom hhtchchb HOCTb 
aKycTH^ecKoro o6jryHeHH2 H3MeHHK>T chhxpoh- 
ho c nepHOAaMH 3aTyxaionnix KOJie6aHHH 
HMnyjibca rKApaBjiH^iecKoro a^bjichhh b CKBa- 
^tHHe, co3AaHHoro HMny^BCHofi Aenpeccnen 
HMiuio3HOHHOH xaMepbi h nocjieAyionuiMH 
i^HpxyjiHpyiomMMH b crBOJie CKsa^itHHBi orpa- 
^eHHWMH HMnyjn>caMH AenpeccHH-penpecCHH 

OT yCTbfl H 3a605I CKBa^CHHbl , npH^CM B 

nepnoAH AenpeccHH o6ecneHHBaiOT MaKCHMajn>- 

HyiO HHT6HCHB HOCTb aKyCTHMeCKOrO 06 JiyMCHHH , 

a b nepHOAM penpeccnn - MHHHMa/n>HyK). 

IIpeAJiaraeMbiH cnoco6 peanH3yercfl c no- 
Mombio BbixueynoMaHyToro ycrpOHCTsa juix 

o6pa6OTKH npH3 a6 OHHOH 30HH CKBa^CHHbI > 

BKJiio^aroiAero HMimo3HOHHyio KaMepy c nbe- 
3 0 AaT h h ko m rHApaBJiH^ecKOro AaB;ieHHH is. 
BnyCKHbiM KJianaHOM, ynpaBMeMHM TepMOmia- 
craqHHM cnyCKOBbiM ycrpoHCTBOM co cnnpajib- 
hmm 3jieKTpoHarpeBaTejieM, b kotopbih 
AonoJiHHTejibHo bbcash reHepaTop BOsSyxcAC- 
hhh, 6jiok aKycTMecKHx H3Jiy^iaTejieH, 6jiok 
ynpaBJieHHH aMiunrryAOH B036y^CAeHH5i aKycrn- 
^ecKHx H3JiyuaTeJieii chhxpohho c AenpeccwoH- 
ho - p enp eccHOHHbiM KOJie6axejibHBiM npou,eccoM 

B CKBaXCHHe, B bt TIO JIH 6H HblM C CHCTCMOH 

paAHajibHbix KaHaJiOB Me^my hhmh, cooSmaio- 
mHxc9 co CKBa^cHHOH, BHyxpeHHeH nOTIOCTbiO 
xopnyca h bxoahwm otb cpcrH cm hmiuio3hohhoh 
xaMepbi, b KOTopoM ycraHOB^eH KOJibu,eBoii 
cnycxoBOH cxonop am BnyCKHoro KjianaHa, 
BHnojiHeHHbiH H3 TepMOrmacTH^Horo MaTepnajia 
co BCTpoeHHbiM b Hero cnnpajibHbiM s^eKTpo- 
HarpeBaxejieM, 

Cyxb cnoco6a o6pa6oxKH npH3a6o»HOH 

30HbI CKBa^HHbl COCTOHX B OAHOB P6M6HHOM 

b 03 a eii cxb h h pery^wpyeMoro AKycxnuecKoro 
o6jiyneHHH m h Mny jibchoh A^npeccHii, ^epeAy- 
K>nxeHCfl c penpecCHCH, Ha npoAy kxhbhh h 
miacT. npn^eM 06a BHAa bo3achctbhx 
aKycxH^ecKoe h rHApoAHHaMHuecKoe chhxpohh- 
3HpyH)TCfl c uejibio ynpasjieHHH hhx chchbho- 

CTBK5 aKyCXH^eCKOTO o6Ay^eHHfl B 3aBHCHMOCXH 

ox 3HaKa HMny^bCHoro raApoAHHaMHHecKoro 
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B03A6HCTBHH (HMnyjibCOB Aenpecenn HJiH pe- 
npeccHH) , 

Ha 4>Hr.l npeflCTaBjieHEi rpacjjmcH othx 
nponeccoB. 

a) Fpa4>HK nenpeccHOHHO-penpeccHOHHoro 
Ko,ne6aTejibHdro npoi^ecca, coSAaHHoro hmtoio- 

3Hefi B IlpH3a6oHHOH 30H6 CKBaJKHHM (I13G) , 

i^e P - iwjpoAraaMmecKoe aasiieHHe b TI3C, 
Pq - raapocTaTHHeckoe HaBjiemie b T13C, 
"06jiacTi> AenpeccHH" pacnpocrparaercfl Ha 
AaBJieHHH P<Po, 

M 06jtacTB penpeccHH" - Ha AaBJieHHH P>Po. 

6) rpa4>HK HHTCHCHBHOCTH I aKycTHMecicoro 
o6jiy*ieHns b Te^eHHe BpeMeHH t: 

WrC, Imhh, Icp - COOTBeTCTBeHHO MaKCH- 

MajibHoe, MHHHMajjbHoe h cpe^Hee anavemisi 
hhtchchbhocth a k y crtm ecicoro o6jiy^eHHs; 

tl-t7 - MOMeHTH BpeMeHH CHHXpOHH3an,HH 

npon;eccoB axycrHHecKoro h raapoflHHaMHHe- 

CKOrO B03AeHCTBHH Ha TI3C. 

Cnoco6 ocymecTB^Hercfl cjieAyionniM o6pa- 

30M. 

B npH3a6ofiHOH 30He CKBaacHHbi CHanana 
npoBOAOT npeflsapHrejibHyK) o6pa6oTxy (c|)hi\1) 
3aKo^bMaxnpoBaHHoro npo^yKTHBHoro imacra b 
TeneHHe BpeMeHH ti«20-30 Munyx tojibko 
aKycTHnecKHM oSjiyneHHeM c MaKCHMajibHOH 
HHTeHCHBHOCTbio Wrc, o6ecne™BaioineK chh- 
?KeHiie nopora craTHiecKoro HanpjoKemifl 
cMBHra cMOJiHcro-napa<J)HHb6HTy mhhx , nec*ia- 
hhx h Apyrax acecrcaix KOJibMaTHpyionpix 
tiacnm, pacnafl cmnmraxcs: MeatAy co6oh 
Macrau, ocna6jteiiHe hx cbh3h c MaTpimen 
nopoffbi t pa3pyjneHne TaK Ha3t>TsaeMbix apon- 
hhx npo6oK H3 othx **acTHi* b cyaceroiHX 
nopOBBix KaHanoB, a Taxace cHHxeHHe bs3kocth 
He4)TH (noBbnneHHe ee TeKy^ecra). 3aTeM c 
nOMOJUbTO HMIM03HH b TeieHHe BpeMeHH ti-t2 
co3^aerca HMnyjibCHafl AenpeccHH na iuiacr, 
hoa ^efiCTBHeM xoTopoii o6ecne*iHBaeTC5i crpa- 
rHBamie KOJibMaTHpyKMOHx ^acTHn, h hx 
nocjieflyK>mBD& bhhoc BMecre c Hecjrrbio H3 
nopoBtix KanaJidB miacra *iepe3 nep4>opan.HOH- 
Hiie oTBepCTHfl b cKBajKHHy h flajibHeranee 
nepeMemeime c iiotokom ckb a ^khhhoh atHAKo- 
cth b HMimo3HOHHyio xaMepy* 

Ilouie yAapHoro 3anojiHeHHs hmtuio3hoh- 
hoh xaMepbi HMnyjibC aenpeccHH H3 npH3a6oii- 
hoh 3ohbi cKBaacHHbi pacnpocTpaHneTCJi co 
CKopocrbK) ynapHOH ruApoBOJiHbi k ee ycTbio, 
orpa3HBinHCb ot Koroporo (no 3aKOHaM 

aKyCTHKH) C o6paTHMM 3HaKOM Mepe3 HCCKOJIb- 

ko cexyHA B03BpamaeTca o6paTHO b npn3a6oBi- 
Hyio 30Hy HMnyjitcoM penpeccHH (t2-t3> , 

KOTOpblH B GBOK> OHepetfb OTpa3HBIHHCb OT 3a6oH 

(no TeM ace 3axoHaM) 6e3 cmchm 3Haxa, 
BepHercH CHOBa k ycrbio h, 0Tpa3HBnnicb ot 
Hero noBTopno, cmchht 3HaK Ha npeacHHH - 
AenpeccHio (t3-t4) h ^KJiHMecKHii aenpeccHOH- 
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HO-penpeccHbHHHH 3aTy xaBDmHH Kojie6aTejib- 
HMik npouecc npoAO^ixcEtTCfl b 3atiHeHMOCTH or 

BOJIHOBi QAHblX CBOHCTB CKBaJKHHH B te^ieHBre 

npHMepHO OflHofi MHHyTbi h 6ojiee, cosepinHB 
npH 3tom He MeHee 10-15 napHbix b03qchctb Kft 
Ha iwacT. 

ycrpOHCTBO mm o6pa6oTKH npH3a6oHHOH 
3ohm njiacra npeacraBJieHo na 4>ht,2, Ha (|>Hr.3 
- to ace ycrpoHCTBO nocjie orKpuTra hmiljio- 

3HOHHOH KaMepH. 

ycrpOHCTBO BKJHo^aeT b cefia Kopnyc 1, 
aKycTHMeckne H3jryMaTe^n 2, nbe30flariHK 
rHflpaB^iPiecKoro ^aB^eHHa 3, KOHTetaep c 
reHepaTopoM h 6jiokom ynpasjieHHH B036yacAe- 
HHeM axycTOTeeKHx H3/iyMaTe^eH 4, xa6enb- 
nyio roTOBky 5, KaporaacHBiH Ka6eju> 6, 
BHyTpeHHioio nojiocTb 7 xopnyca 1, paOTajibHue 
KaHajm 8, nepexoRHHK 9, HMnjio3HOHHyK> 
Kai^epy 10, BnycxHbH KJianaH 11, repMeTMHHH 
a^exTpoBBOA c npoBb^aMH 12, BxoflHoe OTBep- 
cme b xaMepy 13, TepMOiuiaGTHraoe cronopHoe 
KOjibii,o 14, cnnpanbHbiH ajieKxpoHarpesaTejib 
15, KOJibB;eByio onopy 16, ahckobhh orpaHH- 
qjHTejib 17, OTBepCTHH b orpaHMMHTe^e 18, 

IIOJIOCTb HM1U1Q3HOHHOH KaMCpbl 19. YCTpofiCTBO 

noka3aHO b o6cajKCHHOH CKBaacnae 20 c 
nep4)opanH0HHbiMH xaHanaMH 21 b npojjy kthb - 
hom iuiacre 22 c aKycTH^ecKHMH KOJieSaHH^MH 

23 H HOTOKOM CKBaaCHHHOH aCHAKOCTH 24. 

ycTpofiCTBO rjisl o6pa6oTKH npH3a60HHOfl 
30hbi cKBaacHHbi pa6oTaeT cjieflyiomHM o6pa- 

30M. 

YcrpoHCTBO (4»ir»2) Ha Kap oTa jkhom Ka6e^e 
6 cnycxaicrr b npH3a6ofiHyio 3ony oScaaceHHOH 
cxBaacuHH 20, pacnojiaraa axycTHHecKHMH 
H3Jiy i iaTeji5iMH 2 nporaB nep4>opaipiOHHbix 
xaHajios 21 b npoayKTHBHOM itnacre 22, h c 
Ha3eMHoro nyjn>Ta ynpas^eHHH no oahoh h3 
^cmi Ka6ejia 6 no^aiOT HanpaxeHHe nHTaHHfl 
Ha reHeparop c 6tokom ynpasjieHHJi 4 
B036yxgjeHHeM aKyCTH^ecKHx H3JiyHaTe/ieH 2. 
Ilocjie 20-30-th MHHyTHO^ p6^y^eHHJi njiacra 
22 axycTHMecKHMH Ko^e6aenHMn 23 b peacHMe 

MaKCHMajibHOH HHTCHCHBifoCTH C TOTO 7KG 

nyjibTa ynpasjieHHs no spyrofi xcane xa6eM 
*iepe3 repMeTHMHbiH ajiexTpoBBOfl e nposo^aMH 
12 noAaeTCfl HanpaaceHHe niiTaHna Ha cnnpajib- 
HbiH sjiexTpoHaipeBaTejib 15, BcrpoeHHbiH b 
TepMonjiacTHMHoe CTonopHoe KOJibU.0 14, ohh- 
paiomeeca Ha KOJtbijeByio onopy 16 bo bxoahom 

OTBepCTHH 13 HMILW03H0HH0H KaMepH 10 H 

yAep^cMsaion^ee snycKHOH KJianaH 11 b 
nepexoAHHxe 9. 

nocjie nporpesa sjiexTpOHarpesaTejieM 15 
njiaCTHHHoro cronopHoro KOjn»n;a 14 ao TeMne- 
paTypbi Texy^iecTH oho Ae4>opMHpyexcfl noA 
AeiicTBHeM AaBJieHHfl KJianana 11, nponycKaa 
ero ^epe3 ce6a (BbmaBjiHBaercH hoa AencrBHeM 
rnflpocTaTHMecKoro AaBJieHHs Po b ckb ax h He) 



21S093S 



10 



B IIOJIOCTb 19 HMIUI03HOHHOH KciMCpbl 10. 3aTCM 
nOCJie OTKpMTHfl BXOAHOrO OTBCpCTHfl 13 B 

HMTui03HOHHyio xaMepy 10 (cJ)Hr.3) KjianaH II 
nepeMemaeTCH b nojiocrn 19 bhh3 ao AHcmooro 
orpaHHMHTenfl 17 h yjjepaaiBaercsi mm, a hotok 
24 cKBaacHHHOft :>khakocth nepe3 CHcreMy 

paAHaJIbHblX OTBCpCTHft 8 H BHyTpeHHIOK) 

nojiocTb 7 b Kopnyce 1 ycrpeMJiseTCH b 
ocHOBHyio nojiocTB hmiuio3hohhoh xaMepbi 10 

(o6bIHHO O&BCMOM OKOJIO 30 JIHTpOB>. B 

npouecce 3 a n 0/1 hch h h ckb a jkhhhoh ?KHflKoCTbio 
nycroH hmiuioshoiihoh KaMepbi <c aTMOC<f)ep- 
hbim AaBJieHneM B03^yxa b Heft) b cKBasKHHe 
co3flaeTCH HMnyjibc AenpeccHH c AaBJieHHeM 
npHMepHo Ha 70% nnate i^pocraTHHeCKOro 
Po Ha oS^ynaeMbiH miacr, b kotopom b 
pe3yjn>xaTe B03HHxaer npHTOK o6jiy*ieHHOH 

aKyCTHMeCKHMH KOJie6aHHHMH He<J)TH C KOJlb- 

MaTHpyiomHMH HacrauaMH k nepcfcopaiiHOHHbiM 
KanajiaM 21 h n&jiee BMecTe c iiotokom 
CKBa^HHHOH jkhakocth BcacwBaeTca Hepe3 

paAHaJIBHMe OTBepCTHSI 8 BO BHy Tp eHHK)H> 

nonocTb 7. 

rlpH 3T0M HHTeHCHBHOCTb aKyCTH^eCKOTO 

o6jiy MeHHH (cm. 4»ir.l,6) b nepHOAw penpeccHH 

(t2-t3), (t4-t5), (t6-t7) H T,A. CHH^CaiOT flO 

MHHHMajibHoro 3HaneHH5i Imhh, Heo6xOAHMoro 
jiwinb Rna o6paTHoro crparHBaHHsi h pa3BopoTa 
apoMHbix npofioK h c^inninHXCfl KOJibMarapyKj- 
mHX qacxMu, b nopOBbix KaHajiax, ho b to ace 
BpeMH HeflocraTo^Horo ajia B03BpameHHa hx H3 
npH3a6oHHon 30HH miacTa Brjiy6b ruiacTa. 

B nepHOflbi nocjieAyiomnx Hepeflyiomnxai c 
penpeccHOHHbiMH aenpeccnoHHbix HMnyjibCOB 
HHTeHCHBHOCTb aKyc™*iecKoro oSjiyneHHH noA- 
aepatHBaeTCH TaKace MaKCHMajibHOH Wrc* ho 
npOflOjiataiomHHCfl bmhoc KOJibMaTHpyioiaHx 
^acTHii; ocymecTBjraeTCsi y^te b 3yMn4> ckb a- 

2KHHH* 



Taxofi pe^HM coBMecTHoro ynpasjisieMOro 
aKycTHKO-rHApoAHHaMH^iecKoro bo3a&hctbhh b 
nepsoM npn6jiHj*c£Him aHajioraraeH peBepcHBHo- 
KjianaHHOMy (HacocHOMy) , o6ecneMHBaiomeMy 
npenMymecTBo npnToxy hc<{>th c KOJibMaTaH- 
TaMH H3 nflacra b c k b a^KHny , a He hx orroKy 
BrJiy&> ruiacra, noBbimaiomeMy acfrcjieKTHBHOCTb 
otoctkh npH3 a6oHHOH 3 ohm imacra OT KOJIb- 
MaTHpyiomHX MaCTim, 3a c^er hx nepnojniHe- 
cxoro ,, BCTpsxHBaHH5r (npoAyBKH) o6paTHHM 

(penpeCCHOHHblM) nOTOKOM IUiaCTOBOH He4>TH* 

3anojiHeHHe KaMepbi b npouecce AenpeccHH, 
a Taicace nocjieAyiomHH AenpeccHOHHO-penpec- 
chohhhh npoijecc KOHTpojiHpy ercs nbe30AaT*iH- 
kom raflpaBjnmecKoro AasjieHHJi 3. 
(3aperHCTpHpoBaHHbiH nb e 3 osaTHUKOM npomecc 
noxa3aH Ha (J>ra\l). 3jieKTpw^ecKHH cnrHan c 
3Toro nbe30AaTHHKa rHApaBjnrqecKoro aaBjieHHfl 
3 noflaerca Ha Cxok ynpaB/ieHiiflj c noMombio 
KOToporo reHepaTop B036yayteHHs[ 4 b nepaoAbi 
penpeccHH asTOMaTHnecKH nepeBOAHTCa b 

pe>KHM MHHHMaJlBHOH MOIUHOCTH BOs6y»CAeHHfl 

axyCTHHecKHx H3^y«iaTejieH 2« 

Flo oKOHHaHHH ofipafioTKH npH3a6oHHOH 

30HbI CKBa5KHHbI yCTpOHCTBO OTKJIIO^aeTCH H 

n3B^eKaexcfl Ha nOBepxHocTb, a cKaa^HHa 
3anycKaeTCH b 3KcnjiyaTan;HK)* ITpn Heflocra- 
tomhom o™cTKe npOflyKTHBHoro nuiacra, oue- 
HHBaeMOH no osumaeMOMy Ae6aTy CKBa^KHHbi, 
o6pa6oTKa ero noBTOpHCrCfl. 

FEpeAJiaraeMbiH cnoco6 h ycrpoHCTBO, o6jia- 

Aafl AOCTaTOHHOH HaAe^KHOCTblO, npOCTOTOH 

peajiH3aiuiH h sKOHOMHHHOCTbio, cymecrBeHBO 
noBbimaioT 3c|)4)eKTHBHOCTb omhctkh npH3a6oH- 

HOH 30HBI SKCnJiyaTaUHOHHOH CKBa^KHHbl, 

BOCCTaHaBjiHBaa ee nepsoHa*iajibHyio npOM3Bo- 

AHTCJIbHOCTb AoSblMH He^XTH* 



OOPMYJIA H30BPETEHH3I 



1. CnocoS o6pa6oTKH npH3a6ofiHOH 3ohh 
cKBajKHHbi, BKJiioMaiomHM Aocrasxy Ha Ka6ejie 
b HHTepsaji npoAyKTHBHoro ruiacra hmiiao3h- 
ohhoh KaMepbi h co3AaHne b 30He o6pa6oTKH 
AenpeccHH Ha iLnacT, omjiuu.atou^uucsi xeM, 

iITO COBMeCTHO AO CT3B JIHKXT Ha Kafic/ie B 

HHTepsaji npoAyKTHBHoro njiacra axycTH^ecKiiH 

BM6paTOp H C03AaB3T B 30He o6pa6oTKH 

aKycTHMecKHe KO^e6aHHa ajih aKycrHnecKoro 
o6;iy*ieHHs > npH stom nooie npeABapHTe^cbHoro 
aKycTH^ecKoro o 6jiy mchhh ruiacra nocjieflyio- 
myio ero o6pa6oTKy BeAyT npn HMnyjibCHOfi 
AenpeccHH-penpeccHH, HHTeHCHBHOCTb aKyc™- 
uecKoro o6;iy*ieHK5! H3MeH»iOT chhxpohho c 
nepKOAaMH 3aTyxaioinHx KOJie6aHHH HMnyjibca 
nmpaBAHtiecKoro AaBjieHHH b CKBa^cime, co- 
3AaHHoro HMnyjibCHOH AenpeccHeii hmiuio3hoh- 



hoh xaMepbi h nocjieAyipmHMH impKy^Hpyio- 

EqHMH B CTBOJie OTP a 5K eHH bIMH HMnyjibcaMH 

AenpeccHH-penpeccHH or yCTba h 3a6ofl 
CKBa^cHHbi, nptmeM b nepnoAM AenpeccHH 

o6eCne^iHBaB3T MaKCHManbHyiO HHTeHCHBHOCTb 

aKycTHHecKoro o6jiywHHH, a b nepHOAM 
penpeccHH - MHHHMajn>Hyio* 

2. YcTpoHCTBo wiss. o6pa6oTKH npH3a6oHHOH 
3ohh CKBaatHHbi, BKjiioMaioiAee Kopnyc c 
Ka6ejibHOii rojiOBKOH, HMiuio3HOHHyio KaMepy 
c AaTTOKOM rHApaBJiH^ecKoro A^BAeHHii, ynpas- 
jiaeMbiH BnycKHOH Kjianan c TepMonjiacTHUHMM 
cnycKOBbiM CTOnopOM h cnnpajibHbiM a^eKTpo- 
HarpeBaTeaeM, omjiuKatou^eecsi xeM, ^to b 
Hero AonojiHHTejibHo bbcagh renepaTop so36y^c- 
AeHMa, 6jiok aKycrH^ecKHx H3JiyHaTeaeH, 6jiok 
ynpaBACHHa aMiuiHTyAOH B036yxcAeHHfl axyCTH- 
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^ecKHx H3Jiy*iaT&neii chhxpohho c AenpeccnoH- 
Ho-penpeccHOHHHM KO^e6aTejibHUM npoueccoM 

B CKBa^KHHe, npH 3TOM 6.7IOK aKyCTHMCCKHX 

H3JiyHaTejieii Bbino^neK c cncreMofi paanajib- 
hhx kehhjiob Meac^y hhmh, coofimaioiniHxcfl CO 
CKBaxtHHoft, BHyTpeHHeii nojiocrbio Kopnyca a 



BXOAHbIM OTBepCTHeM HMIUI03HOHHOH KaMCpM > 

b kotopom ycraHOBJieH KOJibueBoii cnycKoeon 
cronop #;i5t BnycKHoro mianaHa, BbraojmeHHbift 
H3 TepMonjiacTHMHoro MaTepnana co bctpoch- 
HbiM b Hero cnnpajibHbiM aneicrpoHarpeBaTejieM. 




<Dht. 2 
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<PHI\ 3 



3aKa3 9 IIoAnHCHoe 
OHTIC, Per. J1P Ne 040921 
HayHHO-MCCJieAoaaTejibCKoe OTjjejieHiie no 

nOArOTOBKe OCjUIUHajIbHblX H3AaHHH 

OeAepajibHoro HHCTHTyxa npoMuuuieHHoft coScTBemiocTH 
Bepe^KKOBCxaa Ha6., a-30, Kopn.l, MocKBa, T-59, TC11-5, 123995 

OxneHaTaHo Ha nojiHrpac|)HHecKOH 6a3e <2>HIIC 
Orjieneune no BbinyCKy oc})HUHajibHbix H3AaHHH 



